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Ecology., Behavior., and Distribution of Blattella asahinai 
(Orthoptera: Blattellidae) in Central Florida 1 
RICHARD J. BRENNER,2 R. S. PATTERSON,2 AND P. G. KOEHLER3 
Ann. Entomol. Soc. Am. 81(3): 432-436 (1988) 
ABSTRACT The Asian cockroach, Blattella asahinai Mizukubo, a close relative of the 
German cockroach, B. germanica (L.), has been discovered in over 900 km2 from Tampa 
to Lakeland, Fla., and is prevalent in citrus groves, wooded areas, lawns, and homes. Dif-
ferentiation of the two species is best accomplished by the diagnostic behavior of the Asian 
cockroach-it is crepuscular (sunset) and nocturnal, readily flies, is attracted at sunset to 
light-colored or brightly lit surfaces, and lives outdoors in large numbers. Analyses of mi-
crohabitat composition of 86 trap sites indicate that the principal habitat of the Asian 
cockroach is leaf litter in shaded areas. Here, the densities of nymphs and females bearing 
oothecae were highest. All other adults were more diffusely distributed. Asian cockroaches 
may be difficult to control because of the mobility of the species and the common occurrence 
of feral reservoirs. 
KEY WORDS Insecta, Asian cockroach, spatial distribution, habitat 
IN FEBRCARY 1986, specimens of a cockroach mor-
phologically similar to the German cockroach, 
Blattella germanica (L.), were collected at a house 
in Kathleen, Fla. (9 km northwest of Lakeland). 
Although they appeared to be, and could be keyed 
to, German cockroaches, their behavior was incon-
sistent with that of German cockroaches; the latter 
are capable only of gliding flight and occur outside 
only occasionally and never in large numbers 
(Cornwell 1968). The cockroach in Kathleen was 
very abundant in the lawn and readily flew when 
disturbed. In mid-June, the specimens were iden-
tified as Blattella asahinai Mizukubo by Louis Roth, 
Harvard University, and Takayuki Mizukubo of 
Japan, who first described the species (Mizukubo 
1981). This was the first report of this species, which 
we call the Asian cockroach, in the Western Hemi-
sphere (Fig. 1). 
Blattella asahinai is synonymous with B. bey-
bienkoi Roth (Roth 1986), and in the phylogeny of 
the 45 recognized species in the genus worldwide, 
B. germanica and B. asahinai are most closely 
related (Roth 1985). Preserved specimens of this 
species are extremely difficult to separate morpho-
logically from German cockroaches; the shape of 
the medial longitudinal groove on the eighth ab-
dominal tergite and the tergal gland in males are 
the only diagnostic characters, and they are diffi-
cult to discern. Therefore, it is likely that diagnostic 
behavioral traits will be the most reliable for the 
layman or professional pest control operator in dis-
tinguishing between these species. 
I This article reports the results of research only. Mention of a 
proprietary product does not constitute an endorsement or a rec-
ommendation for its use by USDA. 
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We collected both B. asahinai and B. germanica 
inside the home in Kathleen (identifications by L. 
Roth). This finding, and reports from other home-
owners, confirmed that B. asahinai presents sig-
nificant problems. Therefore, we initiated studies 
on its biology and behavior to determine its mi-
crohabitat distribution (preferred habitats) on the 
infested property, so that similar microhabitats at 
other locations could be surveyed. Here, we report 
observations and data on the behavior and distri-
bution of this species. 
Materials and Methods 
Activity of Asian cockroaches was observed out-
side the home in Kathleen on numerous occasions 
during March, April, and May. Temperature, hu-
midity, and light intensity levels were recorded 
periodically during 24-h observation periods. Con-
current with observations in mid-April, the micro-
habitat distribution was studied by sampling the 
population at 86 ground level sites (Fig. 2). Sites 
were selected to sample all microenvironments de-
fined by the relative densities of grass (G) and leaf 
litter (L), and the degree of shading or openness 
of canopy (S). The area immediately surrounding 
each trap (30 cm radius) was categorized subjec-
tively into one of three levels for each of the three 
parameters, low (1), medium (2), or heavy (3). Thus, 
a particular trap site could receive a score such as 
G IS3L3. In general, values of 1 reflected an ab-
sence of that parameter. One section of the prop-
erty (northeast corner) contained discarded cloth-
ing, furniture, and herbaceous materials (pulled 
weeds, leaves, and grass clippings). Although tech-
nically ground cover, it was classified as leaf litter. 
Traps (artificial harborages) were made from 
two plywood squares (15 by 15 by 0.63 cm), sep-
arated on three sides by strips of balsa wood (5 mm 
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Fig. i. A femaie Asian cockroach, BLattelia asahinai, 
perched on the siding of a home. 
by 5 mm by 15 cm). The fourth side provided an 
entrance for the cockroaches. Because central Flor-
ida was then undergoing a drought, the inside sur-
faces of traps were wetted thoroughly to maintain 
high RH; a small quantity of dry distiller's grain 
(Brenner & Patterson in press) was sprinkled inside 
each trap as an attractant. The entrances of all traps 
faced west so cockroaches would not be disturbed 
by the rising sun. The following morning, each trap 
was placed quickly inside a polypropylene bag 
where cockroaches were anesthetized with gaseous 
CO2 and counted. 
Numbers of cockroaches per trap were tested for 
normality according to SAS univariate procedures 
(SAS Institute 1985a) and found to be skewed sig-
nificantly (coeff. of skewness = 1.22, P < 0.01). 
Therefore, data were transformed to ranks (Con-
over & Iman 1981), and analyzed according to SAS 
GLM procedures (SAS Institute 1985b). Ranked 
data were analyzed to determine whether relative 
densities of grass, shade, or leaf litter (interactions 
not considered) were predictive for the distribution 
of Asian cockroaches. Means, in original scale, are 
reported in tables by microhabitat score, but sep-
aration of means was conducted on ranked data 
using the Waller-Duncan test option (SAS Institute 
1985b). Interactions were then examined by sub-
jecting data to factorial analysis according to SAS 
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Fig. 2. Schematic representation of the house and 
structures on the property where Asian cockroaches were 
first reported in Kathleen, Fla. Small dark squares in-
dicate locations of 85 ground traps used to determine 
microhabitat distribution. Trees are shown as circles. 
GLM procedures; relative densities were consid-
ered as continuous variables for the analyses. 
Spatial distributions of cockroaches also were es-
timated through the property using commercially 
available software programs (Golden Software Inc., 
Golden, Colo.) called GRID and TOPO. Briefly, 
GRID estimates population densities throughout 
the property based on the location of traps and the 
number captured at each specific location. We 
wanted estimates at I-m intervals, which required 
a 70- by 70-m grid. Thus, population densities were 
estimated at 4,900 points of intersection. For each 
estimate, all traps within an arbitrarily selected 
distance of 25 m were used to estimate the popu-
lation at that point using the Kriging algorithm, 
which assumes a trend (large-scale variation) and 
a fluctuation (small-scale random process) (Ripley 
1981). The program TOPO utilizes this "gridded" 
data to construct contour lines of equal population 
densities. These programs also were used to plot 
the distribution of grasses, shade, and leaf litter, 
allowing a visual comparison with contour maps 
of cockroach distribution. 
Voucher specimens of Blattella asahinai have 
been deposited at the U.S. National Museum of 
Natural History, Washington, and a request has 
been made to list "Asian cockroach" in the list of 
approved common names of insects of the Ento-
mological Society of America. 
Results and Discussion 
Because Asian cockroach behavior was remark-
ably similar throughout the 3-mo observation pe- . 
riod, a typical behavior pattern of a 24-h period 
in April is described here in some detail. Activity 
of this species can be classified generally as circa-
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dian-crepuscular and nocturnal, with a single peak 
beginning at sunset. During this period of obser-
vations, temperatures ranged from 23.6 to 15.2°C 
and RH varied from 38 to 63%. In the following 
description of activity, all times are relative to of-
ficial occurrence of sunset or sunrise, listed in the 
Nautical Almanac (U.S. Naval Observatory, Wash-
ington) at this latitude as 1856 and 0601 hours, 
respectively. 
Thirty min prior to sunset, light intensity was 
100 foot-candles (fc); little activity was apparent. 
At sunset, light intensity had diminished to 10 fc, 
and adults began coming from leaf litter and crawl-
ing to the tips of weeds and blades of grass, com-
monly flying 1-3 m. At 10 min after sunset, males 
were seen flying onto light-colored walls; females 
followed within minutes. By 20 min after sunset, 
flying adults were abundant, and they were at-
tracted to the light of a flashlight. Although flight 
to areas illuminated by incandescent lights was 
common, adults apparently were not attracted to 
the mercury-vapor yard light, nor to a white sheet 
illuminated by a portable long wave ultraviolet 
light. Flights of over 30 m were common. Adults 
were abundant on a white wall-two were within 
10 cm of the ground, 14 were between 10 and 35 
cm, 14 were between 35 and 56 cm, and three 
were above 56 cm. A red wall only 10 m away was 
without cockroaches. Adults and nymphs were 
common on vegetation 30 min after sunset. Activ-
ity peaked at this time, with adults and nymphs 
crawling on mulch, vegetation, and lawn furniture. 
Behavior had changed noticeably by 45 min af-
ter sunset. Most adults had moved from the wall, 
although a few, and some nymphs, remained. Many 
adults of both sexes, including females with oothe-
cae, were motionless on vegetation; no flying adults 
were observed. At 60 min after sunset, most cock-
roaches were feeding on organic debris and dead 
insects; approximately 35 adults (no nymphs) were 
seen feeding on honeydew of aphids in an infested 
citrus tree. Only two cockroaches (females) were 
seen on walls at 75 min after sunset. Nymphs and 
adults were seen feeding or sitting motionless on 
vegetation; this activity continued throughout the 
night. 
Behavior again changed beginning 100 min be-
fore sunrise, when one copulating pair was ob-
served on vegetation. Temperature was at a min-
imum of 15.2°C. At 75 min before sunrise, nymphs 
and adults began descending vegetation and re-
turned to leaf litter. Fifty minutes before sunrise, 
the copulating pair separated; no cockroaches were 
apparent in the grass nor on vegetation-activity 
was at a minimum. 
During these months, observations at other homes 
in the area indicated that adults sat on the outside 
walls near lighted lamps and on window screens 
of lighted rooms. As long as lights were lit, adults 
remained on the walls; however, once lights were 
extinguished (1-2 h after sunset), adult cockroaches 
left the walls. We also observed Asian cockroaches 
inside occupied homes; adults were attracted to 
lighted rooms, flying about the room and landing 
on television screens or illuminated walls, tables, 
and dishes. Hence, once they have entered a home, 
their presence becomes obvious. Cockroaches that 
gained entrance in the evening often were found 
the following morning under damp towels, rags, 
and sponges, as well as in potted plants. On occa-
sion, adults were taken from kitchen cabinets, but 
large numbers were not found. Based on comments 
and attitudes of homeowners, their tolerance 
threshold is zero-one Asian cockroach is too many. 
The board traps captured a total of 748 cock-
roaches during the night of 16 April (133 males, 
438 females, and 177 nymphs). Mean (±SE) per-
centages per trap by stage were 16.9 ± 2 for males, 
63.8 ± 3 for females, and 19.4 ± 2.5 for nymphs; 
85 females (19.4%) carried oothecae. Counts from 
four sticky traps (Zoecon Corp., Dallas, Tex.) placed 
on the property for 24 h yielded percentages of 
29 ± 6, 42 ± 1.6, and 29 ± 7.4, respectively, for 
males, females, and nymphs; 3 of 66 females (4.5%) 
carried oothecae. 
Separate analyses of effects of grass, shade, or 
leaf litter are presented in Table 1. The numbers 
of females bearing oothecae (hereafter referred to 
simply as oothecae) were not significantly different 
when grouped according to relative densities of 
grass or degree of shade. However, all three means 
differed significantly when data were categorized 
by degree of leaf litter; the mean number of oothe-
cae ,vas highest where leaf litter was most abun-
dant. Mean numbers of adults per trap increased 
in proportion to quality of the environment. Means 
in all three categories grouped by density of grasses 
were significantly different. When traps were 
grouped by degree of shade or abundance of leaf 
litter, means were always highest in category 3, 
but these values were not significantly different 
from those in category 2. These data suggest that 
all three parameters are important in predicting 
distribution of the Asian cockroach, and increasing 
cover and shade generally result in more of them 
being captured. 
All parameters and their interactions were ex-
amined as continuous variables; a summary is pre-
sented in Table 2. Because of the significance of 
leaf litter (Table 1), and the obvious relationship 
of trees (shade) and leaves, all analyses included 
the variables in the order of leaf, gra~s, and shade, 
and all models ,vere highly significant in predicting 
distribution of Asian cockroaches. For females 
bearing oothecae, the continuum of leaf litter clear-
ly was the most significant in describing distribu-
tion (p= 0.0001), but shade also was significant 
(P = 0.05). The distribution of adults was predic-
tive by all three parameters, and the interaction of 
grass and shade was nearly significant (P = 0.06). 
For nymphal stages, relative densities of leaf and 
grass were highly significant in describing the dis-
tribution; shade was less predictive but still strongly 
significant (P = 0.01), as was the interaction of leaf 
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Table 1. Mean numbers of cockroaches per trap categorized by degree of grass, shade, or leaf litter (1, low; 2, 
medium; 3, high) in the vicinity of each trap; numbers in parentheses are number of traps in each category" 
Grass Shade Leaf 
Stage 
1 (30) 2 (28) 3 (28) 1 (29) 2 (36) 3 (21) 1 (30) 2 (32) 3 (24) 
Ootheca 0.6a 0.9a 1.5a O.4a 0.9a 2.0a 0.2c LOb 2.0a 
Adult 3.1c 6.0b 8.0a 2.1b 7.1a 8.1a 2.2b 6.5a 8.8a 
'\ymph 0.9a 2.5a 2.9a 0.5b 2.7a 3.1a 0.6b 2.3a 3.5a 
Total 4.6b 8.4a 12.4a 3.0b 1O.7a 13.2a 3.0b 9.8a 14.3a 
a Analyses by category (grass, shade, leaf) are mutually exclusive; three analyses are presented. Means within a row for each category 
followed by the same letter are not significantly different (P > 0.05; Waller-Duncan multiple range test [SAS Institute 1985b]). 
and grass (P = 0.05). When the total population of 
:\sian cockroaches is considered, leaf litter, grass, 
shade, and leaf-grass interactions are most signif-
icant. 
We therefore conclude that leaf litter represents 
the principal focus (that is, microhabitat) for the 
development of Asian cockroaches. Only levels of 
leaf litter were highly significant in describing the 
distribution of females bearing oothecae, indicat-
ing that leaf litter is the preferred site for deposition 
of oothecae about to hatch. Nymphs were most 
abundant where leaf litter was heavy, where grass 
\\as thick, or where there was some combination 
of the two. The distribution of adults (ootheca-
bearing females excluded), clearly the most mobile 
stage, was diffuse; distributions were clearly related 
to leaf litter, but the interaction of grass and shade-
not necessarily associated with leaves-was nearly 
significant in describing their distribution. Thus the 
most mobile stage of the species is not restricted to 
leaf litter. This could present serious problems for 
homeowners on a local basis, and for nearby com-
munities currently not within the known area of 
infestation. 
Spatial distributions are plotted as contours of 
equal densities of grass, shade, and leaf litter in 
Fig. 3 a-c. As expected from the data in Tables 1 
and 2, shade and leaf litter had similar distribu-
tions. The area of leaf litter in the upper left corner 
of the plot, the trash pile containing old clothing, 
discarded furniture, and discarded herbaceous ma-
terial, did not correlate with the occurrence of shade. 
The focality of ootheca-bearing females can be 
visualized by comparing their distributions to those 
of other adults and nymphs. Fig. 3 d-f shows that 
females with oothecae were highly focalized and 
coincident with leaf litter. Nymphs were slightly 
more diffuse, but their distribution appeared to 
correlate with the occurrence of shade and grass. 
In contrast, the distribution of males and nonoothe-
cal-bearing females was diffuse, and although con-
centrated in grassy areas of shade and leaf litter, 
many were taken in areas with little growth of 
grass. 
Based on these findings, we examined 26 other 
similar sites in an area of 70 km2 surrounding the 
home in Kathleen. Asian cockroaches were found 
at 13 of these locations. Populations were well es-
tablished in citrus groves that had been damaged 
by the severe winters of 1983 and 1984. Conse-
quently, groves normally maintained free of leaf 
litter and undergrowth, and frequently treated with 
various pesticides, were abandoned and had be-
come overgrown with grasses, providing a suitable 
habitat for Asian cockroaches. 
Moreover, in late June, Asian cockroaches were 
reported 45 km west southwest of Kathleen in sub-
urbs of Tampa. Large numbers of nymphs and 
flying adults were found in several neighborhoods. 
In a subsequent survey involving 3- to 5-min in-
spections of leaf litter along roadsides (away from 
houses), Asian cockroach nymphs and flying adults 
were found at 17 of 18 sites covering an area of 
165 km2 extending to the port of Tampa, a likely 
point of introduction. Ecological studies at three 
heavily infested properties in July and August con-
Table 2. F statistic (upper number) and probability levels (lower number) for general linear models (SAS Institute 
1985b) describing the distribution of Asian cockroaches at a site in Kathleen, Fla., according to degree of leaf (L), 
grass (G), and shade (S), and for interactions of these variables; degrees of freedom for the analyses are listed in 
parentheses below the variable designation 
Variable 
Stage Model L G LG S LS GS LGS 
(7,78) (2) (2) (4) (2) (4) (4) (3) 
Ootheca 4.48 21.95 1.49 1.12 4.03 2.34 0.32 0.09 
0.0003 0.0001 0.23 0.29 0.05 0.13 0.57 0.76 
\dult 10.06 36.16 18.83 1.83 7.16 1.72 3.58 1.17 
0.0001 0.0001 0.0001 0.18 0.01 0.19 0.06 0.28 
'\~ymph 7.14 24.44 13.61 3.82 7.31 0.25 0.42 0.16 
0.0001 0.0001 0.0004 0.05 0.01 0.62 0.52 0.69 
Total 11.08 40.77 19.99 4.24 9.66 0.67 2.06 0.20 
0.0001 0.0001 0.0001 0.04 0.003 0.42 0.16 0.65 
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Fig. 3. Visual comparison of microhabitat parame-
ters and life stages of the Asian cockroach relative to the 
house in Kathleen, Fla. (16 April 1986). Contour maps 
of the distribution of grass (a), shade (b), and leaf litter 
(c) display lines of equal density. Contours less than 2 
have been suppressed for clarity because values of 1 
indicate absence of the character. Spatial distributions 
of Asian cockroaches are shown as contour maps of equal 
densities (life stage per trap) of females bearing oothecae 
(d), nymphs (e), and adults excluding females with oothe-
cae (f). These contours are at intervals of 1. See Fig. 2 
for location of traps and trees. 
firmed our findings in Kathleen; populations were 
greatest in shaded areas of leaf litter, where females 
bearing oothecae were most concentrated. 
Based on these observations, we estimate that 
the Asian cockroach is firmly established in at least 
900 km2 of central Florida in portions of Hillsbor-
ough, Polk, and Pinellas Counties. Because feral 
reservoirs are common, and because Asian cock-
roaches are strong fliers and photopositive at sunset, 
long-term control of this species may be difficult 
to achieve. 
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